OBJECTIVES: A key objective of advance care planning (ACP) is improving surrogates' knowledge of patients' treatment goals. Little is known about whether ACP outside of a trial accomplishes this. The objective was to examine patient and surrogate reports of ACP engagement and associations with surrogate knowledge of goals. DESIGN: Cohort study SETTING: Primary care in a Veterans Affairs Medical Center. PARTICIPANTS: 350 community-dwelling veterans age ≥55 years and the individual they would choose to make medical decisions on their behalf, interviewed separately. MEASUREMENTS: Treatment goals were assessed by veterans' ratings of 3 health states: severe physical disability, cognitive disability, and pain, as an acceptable or unacceptable result of treatment for severe illness. Surrogates had knowledge if they correctly predicted all 3 responses. Veterans and surrogates were asked about living will and health care proxy completion and communication about life-sustaining treatment and quality versus quantity of life (QOL). RESULTS: Over 40% of dyads agreed that the veteran had not completed a living will or health care proxy and that there was no QOL communication. For each activity, sizeable proportions (18-34%) disagreed about participation. In dyads who agreed QOL communication had occurred, 30% of surrogates had knowledge, compared to 21% in dyads who agreed communication had not occurred and 15% in dyads who disagreed (P = .01). This relationship persisted in multivariable analysis. Agreement about other ACP activities was not associated with knowledge.
A key component of advance care planning (ACP), the process by which an individual can prepare for future health care decisions, is communication with the person who will act as a surrogate decision maker about values and goals. Because large proportions of hospitalized patients are unable to make their own decisions, 1,2 surrogates are frequently called upon to make healthcare decisions on behalf of the patient. For many surrogates, this experience has a negative emotional effect. 3 Surrogates are expected to use substituted judgment, making decisions based on their knowledge of the patients' values and preferences, and they cite knowledge of their loved ones' preferences as helping to ease the burden of surrogate decision making. 3, 4 A systematic review, however, concluded that both patient-designated and next-of-kin surrogates frequently lack this knowledge. 5 An intervention promoting communication has been shown to increase surrogates' knowledge of patients' preferences and reduce caregiver stress. 6, 7 However, most patients and surrogates engage in ACP on their own, without the formal guidance and support that an intervention can provide. Little is known about whether this form of engagement in ACP improves surrogates' knowledge of patients' treatment preferences. Most previous studies elicit information about participation in ACP from the patient only, rather than both the patient and surrogate, even though disagreement about engagement in ACP between patients and surrogates may be common. 8 The few existing studies examining surrogates' knowledge provide conflicting data. One study examining patients with terminal illnesses and their surrogates found that surrogates of patients who reported having spoken with the surrogate about end-of-life care had more accurate knowledge than surrogates of patients who did not report this communication. 9 A study of a probability sample of young and middle-aged couples found that partners who had participated in both formal ACP (appointment of partner as surrogate/ giving partner a copy of living will) and informal ACP (communication about end-of-life preferences) had a more accurate understanding of patients' preferences than partners who had not participated. 10 In contrast, a cohort study of married couples in their mid-60s found that no form of ACP was associated with better surrogate knowledge. 11 Understanding the relationship between participation in ACP and surrogate knowledge of patients' preferences is central to the evaluation of whether ACP, as currently conducted, is accomplishing one of its main objectives. It also has important implications for efforts to improve ACP. If self-reported engagement in ACP is successful, then interventions can be targeted to those who have not participated. Conversely, even patients and surrogates who are able to begin communication may need additional help to ensure that this communication is effective. The purpose of this study was to examine the association between patient-surrogate participation in a variety of ACP activities, assessed from the perspective of each, and surrogates' understanding of patients' preferences. Because the outcomes of interventions are central to treatment preferences, 12 these were assessed as the acceptability of different health states potentially resulting from treatment of serious illness.
METHODS

Design and Study Setting
This was a cross-sectional cohort study consisting of interviews conducted with veterans and the person they would choose to make medical decisions on their behalf if they were unable (their surrogate). The study protocol was approved by the Human Subjects Subcommittee of the VA Connecticut Healthcare System.
Participants
Participants were randomly selected from a list of community-living veterans age 55 years and older receiving primary care within the VA Connecticut Healthcare System with an appointment in the prior 12 months. The list was stratified by gender and ethnicity, allowing for oversampling of women and minorities. Veterans with no exclusion criteria by chart review for whom permission was granted by their physician for further contact received an opt-out letter and then a telephone call for further screening. Of 1,712 veterans selected from the list, 601 were ineligible by chart review: (1) active symptoms of depression, anxiety, psychosis, or substance abuse (n = 348); (2) diagnosis of dementia (n = 105); (3) no available telephone and/or address (n = 86); (4) recent or current severe medical or surgical illness (n = 39); (5) severely hard of hearing (n = 19); and (6) primary language other than English (n = 4). An additional 26 had physicians who declined to give permission for the Veteran to be contacted. Of the remaining 1,085, 123 were unreachable, and 481 refused the telephone screen. The 442 completed telephone screens revealed an additional 83 ineligible veterans according to the following criteria: (1) no available surrogate (n = 46); (2) severe illness (n = 15); (3) cognitive impairment assessed as a score of >10 on the Blessed Orientation-Memory-Concentration Test 13 (n = 12); (3) hard of hearing (n = 6); and (4) The primary outcome variable was surrogate knowledge of veteran's assessment of the acceptability of health states that could result from treatment of serious illness. 14 Building upon the concept of "states worse than death," 15 participants were told that rating the health state unacceptable meant that dying of the underlying illness would be preferable to undergoing treatment. The health states included: (1) severe physical disability, described as being bedbound and requiring assistance with bathing, dressing, grooming, and toileting; (2) severe cognitive disability, described as being unable to recognize family members; and (3) severe daily pain, described as feeling like a broken bone or appendicitis. Veterans were asked to rate whether each state was acceptable or unacceptable and surrogates asked what they believed the veteran would say (see supplemental file Text S1). This knowledge variable was characterized as surrogate knowledge of all three health ratings versus knowledge of less than three ratings. This characterization accomplished two objectives. First, it satisfied the definition of a fully informed surrogate decision-maker, since valuations of these health states are central to older persons' preferences regarding end-of-life treatment. 16, 17 Second, analyzing knowledge as a categorical variable allowed the reporting of proportions of surrogates who had knowledge according to ACP participation, which facilitated a clinical interpretation of the findings.
Additional descriptive variables included: sociodemographic status (age, gender, ethnicity, race, education, sufficiency of monthly income, 18 living arrangement, marital status), and health/psychosocial status (self-rated health, quality of life, comorbid conditions, depression as assessed by a score of ≥3 on the PHQ-2, 19 physical function as assessed by the Rosow-Breslau scale, which asks about the ability to perform four activities without help and is scored on a scale of 0 to 4, with 1 point assigned to each activity that can be performed, 20 and strength of religious belief.) For veterans, a chart review was performed to record chronic conditions.
Analysis
Frequencies and means with standard deviation were used to describe the population. The significance of the association between agreement regarding participation in ACP activities and surrogate knowledge of veteran health state ratings was examined using the Mantel-Haenszel test for trend. The hypothesis was that surrogate knowledge would be highest among dyads who agreed that participation had occurred and lowest among dyads who disagreed about participation. The relationship between veteran and surrogate descriptive variables and both agreement regarding communication about quality vs. quantity of life and surrogate knowledge of veteran health state ratings was examined using chi-square analysis. Variables with an association of P < .10 were entered into a logistic regression model.
RESULTS
Description of Participants
Characteristics of the 350 Veterans and their surrogates are provided in Table 1 . Veterans had a mean (SD) age of 66 (8.8) years, 32% were women, and 36% were nonwhite. Over 40% had 6 or more chronic conditions, 30% rated their health as fair or poor, and 43% had difficulty with at least one functional activity. Most surrogates (52%) were spouses; 27% were children, and the remainder had another relationship to the veteran. Surrogates had a mean (SD) age of 57 (14) years, 78% were women, and 34% were non-white. In a total of 73 (21%) veteransurrogate dyads, the surrogates accurately reported the veteran's rating of the acceptability of three health states (severe physical disability, severe cognitive disability, and severe pain) resulting from treatment for serious illness. Table 2 presents veteran-surrogate agreement about participation in four ACP activities. Over 50% of dyads agreed that the veteran had not completed a living will or assigned a health care proxy and over 40% agreed that they had not communicated about QOL, but 53% agreed that they had communicated about LST. For each activity, a sizeable proportion (18-34%) of dyads disagreed about participation.
Agreement Regarding Participation in ACP and Association with Surrogate Knowledge
Agreement about communication regarding QOL was significantly associated with surrogate knowledge of veteran health state ratings in bivariate analysis (Table 3) . A total of 30% of surrogates in dyads who agreed that communication had occurred correctly identified the Veteran's rating for all 3 health states, compared to 21% in dyads who agreed that communication had not occurred, and 15% in dyads who disagreed about communication (Mantel-Haenzel P -value = .01). Agreement about the other ACP activities (completion of a living will, assignment of a health care proxy, and communication about LST) was not associated with surrogate knowledge. (Table 5) . Surrogates in dyads who agreed that communication had not occurred were also less likely to have knowledge of veterans' health state ratings, but this did not reach statistical significance (OR 0.57, 95% CI 0.29-1.14). Additional factors associated with lower odds of surrogate knowledge were non-white race of the veteran (OR 0.51, 95% CI 0.27-0.96), and veterans' self-rated health of excellent/very good (OR 0.39, 95% CI 0.20-0.79 or fair/ poor (OR 0.43, 95% CI 0.21-0.91) compared to good. Surrogates of veterans who reported not having enough money at the end of the month were more likely to have knowledge of veteran's health state ratings than surrogates of veterans who reported having some money left over (OR 2.93, 95% CI 1.24-6.89).
DISCUSSION
This study of middle-aged and older veterans and the person they identified as their desired surrogate examined whether engagement in a variety of ACP activities was associated with surrogate knowledge of veterans' treatment goals, assessed as the acceptability of diminished health states that may result from treatment of serious illness. The study asked veterans and surrogates separately about (23) 151 (43) 55 (16) 64 (18) ACP = advance care planning; LST = life-sustaining treatment. 18 (15) their engagement in ACP on behalf of the veteran. Both agreement that they had not engaged in ACP and disagreement over engagement were common. Agreement regarding engagement in communication regarding QOL was modestly associated with surrogates' knowledge. Surrogates in dyads agreeing that communication had occurred were most likely and surrogates in dyads disagreeing about communication were least likely to have knowledge, and this relationship persisted after adjustment for additional factors associated with knowledge and/or agreement about communication.
While there is growing consensus that improving surrogates' knowledge of patients' preferences is an important outcome of ACP, there have been few studies examining the association between engagement in ACP and knowledge. One challenge in conducting these studies is measuring surrogates' knowledge. Although ACP has traditionally focused on preferences for specific treatments, problems with this approach have been increasingly recognized, with a shift toward an elicitation of goals of care. 21 Patients' goals can be conceptualized in multiple ways. These can be broad personal considerations of what matters most to patients at the end of life, such as achieving closure, saying goodbye, or decreasing burden on loved ones. 22 In this study, we elected to focus on health-related goals because knowledge of these goals may help to reduce the burden placed on surrogates when treatment decisions need to be made. 3 A commonly recommended starting point for a discussion of health-related goals is the consideration of quality versus quantity of life. 23 We gave specificity to this concept by asking about willingness to experience certain health states as result of treatment to prolong life.
The results of the study present a "glass half full/glass half empty" picture of ACP. On the one hand, surrogates within dyads who reported communicating about quantity versus quality of life were more likely to know patients' health state valuations. It is not surprising that agreement about engagement in the three other forms of ACP (living will completion, assignment of a healthcare proxy, and communication about life-sustaining treatment) was not associated with surrogate knowledge, since these other ACP activities do not explicitly promote communication about the health outcomes that matter to patients. Appointment of a health care proxy alone does not insure that the proxy is prepared for surrogate decision making. These findings reinforce recommendations that ACP is not complete without communication between patients and their surrogates. However, even among dyads reporting this communication, 70% of surrogates did not know patients' health state valuations. This finding strongly supports the need for widespread facilitation of the process of ACP, even among those who report engagement. For patients and surrogates who have already begun communicating, intervention may be as simple as providing them with available resources, including The Conversation Project 24 and the PREPARE website. 25 It may also be beneficial to provide patients and surrogates with targeted discussion items related to health state valuations. Openended interviews conducted in conjunction with the closed-ended surveys in this study revealed that, for some patients and surrogates, answering the health state valuation questions prompted reports of additional communication between them. 26 For patients and caregivers who have not yet begun communication or disagree about whether communication has occurred, more extensive intervention is likely to be necessary, in order to overcome the many potential barriers to having what can be difficult conversations. 27, 28 The substantial proportion of patients and surrogates who disagreed about whether communication had occurred highlights the importance of including surrogates in assessments of ACP. The finding that the lowest proportion of surrogates with knowledge of patients' health outcome valuations were within dyads who disagreed suggests that these dyads are in greatest need of intervention to promote communication. In order to complete the process of shifting the focus of ACP from individuals completing documents to patients and their surrogates communicating about what matters to the patient, further changes in the approach to ACP may be necessary. Many of the existing resources for ACP, including those referenced above, start with having individuals clarify what is important to them and then, as a next step, help them to communicate this to others. Engagement in ACP may instead best be accomplished by having patients and their surrogates go through the process of ACP together, from the first steps of clarifying where in the process they believe themselves to be and what they hope to achieve, on through having them think through the patients' goals together. Such a dyadic approach is fundamental to the Respecting Choices program, a successful intervention to promote engagement in ACP, by engaging patients and their surrogates in facilitated discussion. 6 This study has a number of limitations. The participation rate was modest, and non-participants may have provided systematically different responses. Although we were successful in oversampling women, thus overcoming the common problem of limited representation of women in studies conducted among veterans, the sample included only those who were receiving primary care, and this may not be representative of the larger population of US middle-aged and older adults. While the results inform ACP for patients who have an available surrogate, there is a growing number of individuals who may not have an available surrogate. 29 Surrogates of middle-aged and older veterans are more likely to have an understanding of the veteran's valuation of health outcomes when they agree with the veteran that they have communicated about quality versus quantity of life than when they agree communication has not occurred or disagree about communication. However, even among these dyads who agree about communication, many surrogates lack this knowledge. While emphasizing the importance of approaching ACP as an act of communication, these results also highlight the need to ensure that this communication adequately prepares surrogates for their potential role as healthcare decision maker. 
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